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Our approach builds on the idea of object permanence [2] . That is, partially or fully occluded objects, even though not observable, still exist in the close proximity of their occluders. In an image, given a fixed background model, objects within close proximity reside in the same connected foreground area, or a region. Our approach to tracking relies on (i) a regionlevel association process and (ii) an object-level localization process to track objects through long periods of occlusions. At the region level, the association problem is approached as a constrained optimization problem, which we solve using a genetic algorithm (GA) [5] . At the object level, each object is located based on adaptive appearance models, spatial distributions, and inter-occlusion relationships. The prototype system we have built based on this algorithm is capable of tracking objects even in the presence of long periods of full occlusions. It is also able to discover initially hidden objects when they emerge from existing objects.
To demonstrate the viability of this approach, we have concentrated on tracking hands and objects as a person interacts with multiple objects on a desktop. We experimented with 5 indoor video sequences and present the results of two representative ones: lego sequence (Figure 1 ) and shell game (Figure 2 ). In the lego sequence, an actor moves a number of lego blocks around a desk, stacks and unstacks them, and removes them from the scene. Despite continuous significant occlusions, our algorithm is able to consistently track all objects. Two initially hidden blocks were also successfully discovered and tracked. In the "shell game", an actor starts by slipping two chips of different colors underneath three identical cups facing down on a table. Then she slides the shells around for roughly 25 seconds before uncovering the chips. Again, all objects were successfully tracked throughout the sequence, and the correct correspondence between chips and shells were given by the tracking system.
For details of this work, please refer to [4] 
